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Summary
Microcast-X is a new casting process which produces a uniformly fine grain size material Forging preforms of 3", 6", 8" and 11" in diameter with weights up to 500 lb have been produced.
Complex shapes such as compressor blades and integral wheels also have been cast. Figure 1 shows the macrostructure of a 300 lb Rene' 95 preform illustrating the uniformity of the grain size throughout the cross-section. . " 
RENE' 95
From a single billet section (1 3/4" fl x 4 3/4" high) two preforms were cut for isothermal forging on the 200 ton press with flat TZM dies. The as-received (HIP'ed) microstructure had a grain/cell size of ASTM 4 and is shown in Figure 2a .
An acicular phase was present with a greater amount in the center than near the edge.
Although Figure 3d . There appears to be a slight increase in the number of recrystallized grains compared to the as-forged structure. Uniformity of microstructure through the crosssections was good with only a minimal unworked surface layer at the center of each pancake.
An attempt to forge large (up to 8" 0) preforms is planned to determine the extent of forgeability utilizing the forging/heat treat parameters developed in this study. 
MERL 76
Two preforms with an as-received grain size of ASTM 3 ( Figure  2b ) were forged on the 200 ton isothermal press utilizing flat dies. The two preforms, both from the same ingot, were 2.8 0 x 3.4" high.
The aim was a 60% total upset to be carried out in two forging steps. The initial forge step was at 2100F and a strain rate of O.l/minute with aims of 20% and 40% upsets, respectively, for the two preforms. A comparison of microstructures between the two pancake forgings did not reveal any major differences in the amount of recrystallization or secondary phases following final upset. It would appear that in the deformation range studied the cumulative amount of work is more significant than the individual steps.
The forged and heat treated (2090F/2h/oil quench; 1800F/lh/fan cool; 1350F/8h/air cool) microstructures of a MERL 76 preform are shown in Figure 4 . The structure consists of a fine grain boundary necklace and An example of the 80% upset as-forged microstructure is shown in Figure  . A duplex structure was again observed but with the least amount of recrystallization of the four alloys examined. The starting microstructure is shown in Figure 2d . upset isothermally forged Cl03
The heat treated microstructure (2150F/2h/air cool; 1550F/4h/air cool and 1400F/16h/air cool) was not discernibly different in the degree of recrystallization than the as-forged structure for any of the upsets studied.
Cross-sectional uniformity was very good for the more heavily upset pancakes with no unworked areas present except for the center surface. 
Concluding

